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ISO 932804:1991( E) 

Foreword 

ISO (the International Organization for Standardization) is a worldwide 
federation of national Standards bodies (ISO member bodies). The work 
of preparing International Standards is normally carried out through ISO 
technical committees. Esch member body interested in a subject for 
which a technical committee has been established has the right to be 
represented on that committee. International organizations, govern- 
mental and non-governmental, in liaison with ISO, also take part in the 
work. ISO collaborates closely with the International Electrotechnical 
Commission (IEC) on all matters of electrotechnical standardization. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an Inter- 
national Standard requires approval by at least 75 O/o sf the member 
bodies casting a vote. 

International Standard ISO 9328-4 was prepared by Technical Committee 
ISO/TC 17, Steel, Sub-Committee SC 10, Sfeel for pressure pwposes. 

Parts 1 to 5 of ISO 9328 cancel and replace the first editions of ISO 
2604.4:1975, ISO/TR 2604-7:1986 and ISO 2604-811985, of which they con- 
stitute a technical revision. 

ISO 9328 consists of the following Parts, under the general title Sfeel 
plafes and Strips for pressure purposes .- Technical delivery conditions: 

- Parf Ir General requirements 

- Part 2: Unalloyed and low-alloyed sfeels with specified room tem- 
perature and elevated temperature properfies 

- Part 3: Nickel-alloyed steels with specified low temperature prop- 
erties 

- Part 4: Weldable fine grain steels with high proof stress supplied 
in the normalized or quenched and tempered condition 

- Part 5: Austenitic steels 
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Steel plates and Strips for pressure purposes - Technical 
delivery conditions - 

Part 4: 
Weldable fine grain steels with high proof stress supplied in the 
normalized or quenched and tempered condition 

1 Scope 

1.1 This part of ISO 9328 applies to plates of 3 mm 
to 70 mm thickness and Strip of thickness greater 
than or equal to 3 mm, manufactured of the normal- 
ized fine grain steels (see note) covered in table 1A 
or the quenched and tempered fine grain steels 
covered in table IB (see note 3 to 1.1 of ISO 9328-1) 
and to be delivered according to the specifications 
given in ISO 9328-1. 

b) in table 2 the permissible deviations of the re- 
sults of the product analysis from the specified 
limits for the cast analysis; 

c) in table 3 the minimum impact proper-Ces; 

d) in table4 the minimum elevated temperature 
proof stress values. 

2 Normative references 
The steels are classified into 

- room temperature grades (P... TN or P... TQ); 

- elevated temperature grades (PH... TN or 
. PH... TQ); 

- low temperature grades (PL... TN or PL... TQ); 

- low and elevated temperature grades (PLH... TN 
or PLH... TQ). 

NOTE 1 Fine grain steels means steeis with grain 
size 6 or finer according to the grain size Charts in 
ISO 643. 

1.2 This part of ISO 9328 covers the following data: 

a) in tables IA and IB the limits for 

- the Chemical composition according to the 
cast analysis, 

- the tensile properties at room temperature; 

The following Standards contain provisions which, 
through reference in this text, constitute provisions 
of this par-t of ISO 9328. At the time of publication, 
the editions indicated were valid. All Standards are 
subject to revision, and Parties to agreements based 
on this part of ISO 9328 are encouraged to investi- 
gate the possibility of applying the most recent edi- 
tions of the Standards indicated below. Members of 
IEC and ISO maintain reqisters of currently valid ln- 
ternational Standards. L 

ISO 148:1983, Steel - Cbarpy impact fest (V-notch). 

ISO 643:1983, Sfeels - Micrographic deferminafion 
of fhe ferrific or ausfenific grain size. 

ISO 9328~1:1991, Sfeel plafes and Strips for pressure 
purposes - Technical deiivery conditions - Part 1: 
General requiremenfs. 

3 Definitions 

See ISO 9328-1. 
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4 Ordering and designation 

See ISO 93284. 

5 Requirements 

See ISO 9328-1 and tables 1 to 4. 

6 Inspection, testing and conformity of 
products 

See ISO 9328-1. 

7 Marking 

See ISO 93284. 
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Table 1A - Chemical composition (cast analysis), room temperature mechanical properties 
and heat-treatment conditions of the normalized fine grain steels 

Line Steel type 
No. designation 1) 

Chemical composition [ % (mlm)] 2) 
. 

P S Al total Cr Cu Mo N Nb61 Ni Ti61 VS) 
max. max. min. 6, max. max. max. max. max. max. max. max. Si Mn51 

0,lO to 0,35 1,50 to 1,4c 

0,lO to 0,40 3,50 to 1,4c 

OJO to 0,40 3,70 to 1,5c 

0,lO to 0,50 3,90 to 1,7 

( 

( 

’ ( 

’ ( 

l 

t 

t 

0,20 0,lO to 0,60 1,o to 1,7 

0,20 0,lO to 0,60 l,o to 1,7 

0,lO to 0,60 1,o to 1,7 

C 
max. 

0,05 
9) 

0,05 
9) 

0,05 
9) 

0,lO 
10) 

0,20 
11) 

0,20 
11) 

0,20 
11) 

0,03 
9) 

0,03 
9) 

0,03 
9) 

0,03 
101, 13) 

0,20 
11) 

0,20 
11) 

0,20 
11) 

0,020 0,30 0,30 0,08 
7) 8) 8) 8) 

0,020 0,30 0,30 0,08 
7) 8) 8) 8) 

0,020 0,30 0,30 0,08 
7) 8) 8) 8) 

0,020 0,30 0,30 0,08 
7) 8) 8) 8) 

0,020 0,30 0,30 0,08 
7) 8) 8) 8) 

0,020 
7) 

0,30 0,30 
16) 

0,lO 

0,020 
7) 

0,30 0,30 
16) 

0,lO 

P255TN, PH255TN 0,17 0,035 
1 0,020 0,05 

9) 
0,30 

PL255TN 0,15 0,030 0,030 

P285TN, PH285TN 0,18 0,035 
2 0,020 0,05 

9) 
0,30 

PL285TN 0,16 0,030 0,030 

P315TN, PH315TN 0,18 0,035 0,035 
3 0,020 0,30 0,05 

9) PL315TN 0,16 0,030 

P355TN, PH355TN 0,20 0,035 0,035 
4 0,020 0,05 

10) 
0,30 

12) PL355TN, PLH355TN 0,18 0,030 0,030 

0,05 
11) 

1 ,oo 
P39OTN, PH39OTN 0,035 0,035 

5 0,020 
PL39OTN, PLH39OTN 0,030 0,030 

P420TN, PH420TN 0,035 

0,030 

0,035 

0,030 
6 0,020 0,05 

11) 
1 ,oo 

PL420TN, PLH420TN 

P46OTN, PH46OTN 0,035 0,035 
7 0,020 

17) 
0,05 

11) 
l,oo 0,20 

17) PLWTN, PLH46OTN 0,030 0,030 
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Tensile properties at room temperature3) 

Thickness Re A 
min. RrTl min. 

mm N/mm* N/mm* % 

<35 255 

>35 <50 245 360 to 480 25 

>50 <70 235 

<35 285 

>35 <50 275 390 to 510 24 

>50 <70 265 

<35 315 

>35 G50 305 440 to 560 23 

>50 <70 295 

<35 355 

>35 <50 345 490 to 610 22 
>50 <70 325 

~16 390 

>16 ~35 380 
510 to 650 20 >35 <50 370 

>50 <70 350 

~16 420 

>16 ~35 410 
_ 540to680 19 >35 <50 400 

>50 670 380 

~16 460 

>16 <35 450 
570 to 720 >35 17 <50 440 18) 

>50 <70 420 

Impact 
properties 

See table 

3 

3 

3 

3 

3 

3 

3 

Elevated 
temperature 

properties 
See table 

4 

4 

4 

4 

4 

4 

4 

Heat-treatment 

Usual reference heat- 
treatment conditions 

Austenitizing Symbol41 temperature 
OC 

N 880 to 960 

N 880 to 960. 

N 880 to 960 

N(+T) 880 to 960 
141, 15) 

N(+T) 880 to 960 
141, 15) 

NI +T) 880 to 960 
141, 15) 

N(+T) 880 to 960 
141, 15) 

Cooling 
conditions 

Air 

Air 

Air 

Air 

Air 

Air 

Air 

5 
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Footnotes to table 1A 

1) All data on designations in this part of ISO 9328 are to be regarded as preliminary and will be revised as soon as a general System for the 
designation of steels and steel products has been established. 

2) See ISO 9328-1, 5.2.2. 

3) R,: yield stress (see ISO 9328-1, table 3, footnote 4); 

R,: tensile strength; 

A : percentage elongation after fracture on original gauge length L, = 565 ao (where S, is the original Cross-sectional area). 

4) N: normalized; 

N( + T) : normalized and, if appropriate, tempered. 

5) For products 6 mm thick or less, the minimum Mn content may be reduced by 0,2 % (mlm). 

6) Grain-refining elements (Al, Nb, Ti, V) must be added to the steel either Single or in combination to obtain the fine grain structure as defined 
in the note to 1.1 and to respect the properties specified in this part of ISO 9328. 

7) The Al-content of more than or equal to 0,020 % (mlm) is valid if only Al is applied. 

8) 

9) 

10) 

11) 

12) 

13) 

14) 

15) 

16) 

The sum of percentages of Cr + Cu + Mo shall not exceed 0,45 % (mlm). 

The sum of percentages of Nb + Ti + V shall not exceed 0,05 % (mlm). 

The sum of percentages of Nb + Ti + V shall not exceed 0,12 % (mlm). 

The sum of percentages of Nb + Ti + V shall not exceed 022 % (mlm). 

Maximum 085 % (mlm) Ni, if added as an alloying element. 

For special cold-forming applications, a maximum value of 0,08 % (mlm) Ti may be applied. 

See also ISO 9328-1, 5.1.3. 

lt should be taken into account that in the case of hot-forming, the properties tan be adversely affected (sec ISO 9328-1, 5.1.3.2). 

Maximum 0,70 % (mlm) Cu, if added as an alloying element. 

17) By agreement, the maximum carbon content may be increased to 022 % (mlm) and the maximum nitrogen content to 0,030 % (mlm) pro- 
vided that the level of the elements Cr, Cu, Mo and Ni does not exceed the maximum levels specified for P 355 TN. 

18) For thicknesses up to 16 mm, an upper limit of 730 N/mm* must be tolerated. 
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